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no pe3yjitTaTaM o6cjie^oBaHHfl b aBrycTe 2014 r. onaroB nopa>KeHHfl neca Ha Teppn- 
TOpHH Hn>Keropo^cKOH o6ji. npoaHajiH3HpoBaHbi napaMeipti npe^HKaTHBHon Mo^ejm, 
onucbiBaiomeH pacnpocTpaHeHHe 6 bh^ob mhkotpo^hbix (J)HTonaToreHHbix ctbojioblix 
HeMaTO^ po,aa Brrsaphelenchi s h BH^a Devibursaphelenchus teratospicuJaris . Hccjie^o- 
BajiHCL cue^ytomne 6 napaMeipoB: bujx paereHHfl, bh£ nepeHOCHHKa, noKa3aTejm cpeflHeH 
TeMnepaiypti hiojih h flHBapa, a Taioice to^oboh cyMMbi oca^KOB. C^ejiaH bbibo^ o tom, 
hto 3th napaMeipti cooTBeTCTByioT paHee onyOjiHKOBaHHbiM ^aHHbiM no onaraM bhjit3 
^peBecHbix xo3*ieB, H3BecTHbix jxnsi Tex >Ke bh^ob HeMaTO^. BbicKa3aHO npe^nojio)KeHHe, 
hto cyMMa oca^KOB, He npeBbimaiomafl 600 mm/t., a Taioxe cpe,UHflfl TeMnepaTypa hiojm 
25 °C h Bbirne cjiy^caT kphthhcckhm coneTaHHeM jxjix pacnpocTpaHeHHfl bhjit3 jiecHbix h 
napKOBbix ^epeBbeB. 3th noKa3aTejm cne^yeT yHHTbiBaTb b MOHHTopHHre h Hcnonb30BaTb 
jxjix nocTpoeHH^ npe^HKaTHBHOH MO,aejiH jjaHHoro 3a6ojieBaHHfl pacTeHHH. 

Rjiuyueebie aioea : MHKOTpo(])Hbie 4>HT0HeMaT0^bi, Birsaphelenchis , Devibursaphelen - 
chi s , Cerambycidae, Curculionidae, H3MeHeHHfl KJiHMaTa, MO^ejmpoBaHHe pncxa JiecHbix 
HH^eKHHH, nOBOJDKbe. 


CTBOJiOBhie HeMaTOAM po J 4 & Bursaphelenchus Fuchs, 1937 nocTOAHHO Haxo- 
Ahtch b u;eHTpe BHHMaHHfl JiecHbix (JmTOHaTOJioroB. HawGojiee onacHbiMH bh- 
AaMM cjiy^caT b jiecHofi 30He naToreH pa3JiHHHbix bhaob coceH po^a Pimis — 
HeMaTO^a Bursaphelenchus xylophilus (Steiner et Buhrer, 1934) Nickle, 1970, 
a b TponHKax naToreH najibMbi Cocos nucifera L. — HeMaTO^a B. cocophilus 
(Cobb, 1919) Baujard, 1989 (Ryss et al., 2005), Ilocjie aHOManbHOH >xapbi h 3a- 
cyxn 2010 r. OTMenaeTca yBenHHeHHe TeppHTopnii jiecHofi 30Hbi Pocchh, Ha 
KOTopbix AepeBbH nopa^caiOTCM a^eneHxoH/jM/jaMH. B OTJiHHHe ot Bbimeyica- 
3aHHbix KapaHTHHHbix bh^ob naToreHHOCTb Apymx bh^ob HeMaTOA po^a Bur- 
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saphelenchus 3KcnepHMeHTajibH0 He royneHa. Hx pacnpocTpaHeHHe Ha TeppH- 
TOpHH Pocchh He HMeeT reorpa^HHecKOH npHBfl3KH, nocKOJibKy paHee hx Ha- 
xo^hjih b ochobhom b 3KcnopTHbix napTHJix necoMaTepHanoB (Braasch et al., 
2001 ). 

U,ejib ^aHHoft ny6jiHKau,HH — ycTaHOBHTb CB«3b MecT hobmx Haxo^OK bh- 
jxob po^a Bursaphelenchus c KJiHMaTHnecKHMH h 6HOJiornHecKHMH napaMeTpa- 
mh. AKTyajibHOCTb HacTO^mero aHanroa oGycjiOBJieHa TeH^eHUHJiMH k noTen- 
neHHK) KJiHMaTa h npo^BH^ceHHio MHornx naToreHHbix opraHH3MOB ion cHoro 
npOHexo^eHra Ha ceBep (Logan et al., 2003; Woods et al., 2010). 

Cne^yeT OTMeTHTb, hto rjix peanroaujiH )KH3HeHHoro u,HKJia HeMaTOA 6yp- 
ca(J)ejieHX0B HeoGxoAHMbi h hx ^cyKH-nepeHOCHHKH H3 ceMencTB aojitohoch- 
kob (Curculionidae) hjih ycanen (Cerambycidae), h hctohhhk hx nmaHHA — 
rpnGbi ^pesecHOH CHHeBbi po^a Ophiostoma. KpOMe Toro, ycneoiHoe npoxo^c- 
AeHne >KH3HeHHoro UHKJia 6ypca(J)ejieHX0B 3aBHCHT h ot 6aKTepHH — chm6h- 
ohtob H3 po,aoB Pseudomonas , Burkholderia h Bacillus (Zhao, Lin, 2005; 
Pbicc, 2009; Ryss et al., 2011). 


MATEPHAJI H METO^HKA 

MaTepnanoM rjix HCCJie^OBaHHH nocnymuiH Haxo^KH HecKOJibKHx bh,u,ob 
H eMaTO# — 6ypca(J)ejieHX0B Ha TeppHTOpHH HH^eropo^CKoii o6ji. b asrycTe 
2014 r. 224 o6pa3ua ^peBecHHbi Gbijih b3^tbi Ha HCCJie^OBaHHe b Tex onarax 
BHJiTa, r%e npHcyrcTBOBajiH neTKO BbipaiKeHHbie CHMnTOMbi otoh 6one3HH h 

JieTHbie OTBepCTHfl )KyKOB - nepeHOCHHKOB HH(|)eKUHH. 3KCTpaKUHK) H H3TO- 

TOBJieHHe npenapaTOB npOH3BO,aHJiH no CTaH^apTHOH MeTO^HKe b MOAH(J)HKa- 
Uhh nepBoro aBTOpa (Ryss, 2003). nojiyneHHbie H30JiflTbi xpamiTCfl b 3oojioth- 
necKOM HHCTHTyre PAH (3HH PAH) b bh jie KOJiJieKUHOHHbix npenapaTOBH 
^cHBbix KyjibTyp Ha rpn6e Botrytis cinerea Pers. Ohh conocTaBJieHbi c raojiflTa- 
mh 3thx >Ke bh^ob, paHee cobpaHHbix b apyrax pernoHax MHpa, c uejibio Bbnra- 
jieHHH napaMeTpOB, HeoGxo^HMbix jxjvi nocTpoeHHfl npe^HKaTHBHbix MO^eneft 
^HHaMHKH pacnpocTpaHeHHe HeMaTO# — Bpe^HTenen necoB h napKOB Ha Tep- 
pHTOpHH Pocchh. 

HH(J)opMaura o noKa3aTeji^x cpe^Heii TeMnepaTypbi caMoro ^capKoro 
(hiojib) h caMoro xojio^hoto (flHBapb) MecaueB, a TaioKe o cyMMe ro^OBbix 
oca^KOB b MecTax oOHapy^ceHH^ MHHbix bh^ob HeMaTO# B3flTa c cafrroB: http: 
//nnov.nuipogoda.ru/archive.html?date; http: //www.samsamwater.com/clima- 
te//index.php; http://www.pogodaonline.ru/ h H3 nyGjiHKauHH Hbio h jip. (New 
et al., 2002). /JaHHbie o ^pyrax MecTax Haxo^OK 6ypca(J)ejieHX0B no^HepnHyrbi 
H3 ny6jiHKau,HH, a TaioKe KapTbi pacnpocTpaHeHHfl bh^ob ceM. cochobhx b 
CBO^Ke U,HpTH(|)HJi^a h JlHTTJia (Cirtchfield et Little, 1966). 


PE3YJIbTATbI 

Pe3yjibTaTbi HCCJie^OBaHHH o6o6meHbi b Ta6jiHu,e (cm. Ta6jiHuy). J\jix p^^a 
npe^CTaBHTeJieH HeMaTO# no^ceM. Parasitaphelenchinae — 6 bh^ob po^a Bur¬ 
saphelenchus h ,apyroH 6 jih3koh k hhm naToreHHOH HeMaTO^bi Devibursaphe- 
lenchus teratospicularis (Kakuliya et Devdariani, 1965) Braasch, 2009 npHBe- 
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Haxo^KH Bursaphelenchus spp. h Devibursaphelenchus teratospicularis b ftaceropoucKon o6ji. (opHrHHaji) u zipyrnx perHOHax 

(no JiHTepaTypHtiM ^aHHbiM) 


Records of Bursaphelenchus spp. h Devibursaphelenchus teratospicularis in Volga region (orig.) and according to the literature data 


Bhji HeMaTOfl 

Bur pacTeHH»-xo3»HHa 

Bh r nepeHOCHHKa 

Mecia HaxoaoK* 

Cpe^Haa 
TeMnepaiypa 
Hiojia (°C) 

CpetfHjra 
TeMnepaiypa 
HHBapfl (°C) 

OcajiKH 

mm/t. 

B. mucronatus Mamyia et 
Enda, 1979 

Pinus sylvestris 

Monochamus 

galloprovincialis 

57°09.372' N, 
45°16.058' E 

25 

-8 

576 

B. mucronatus 

To y&e 

To )Ke 

57°22.973'N, 
45°40.657' E 

25 

-8 

616 

B. mucronatus (1) 

Cedrus deodar a, Larix de¬ 
cidua, L. sibirica, Picea 
abies, Pinus elliotti, P. ar- 
mandii, P. brutia, P. den- 
siflora, P. halepensis, 

P. koraiensis, P. massonia- 
na, P. nigra, P. pentaphyl- 
la, P. pinaster, P. rigida, 

P. serotina, P. strobus, 

P. sylvestris, P. taeda, 

P. taiwanensis, P. thunber- 
gii, P. yunnanensis 

M. alternatus, 

M. galloprovincialis, 

M. saltuarius 

flaJIBHHH Boctok 
A. 3HH, CnSHpb, 
EBpona, Bjih^chhh 
Boctok 

15—32 

-12—+6 

541—1068 

B. sexdentati 

Pinus sylvestris 

Ips sexdentatus 

55°18.927'N, 
42°12.84r E 

25 

-8 

574 

B. sexdentati 

» » 

» » 

56°41.472'N, 

44° 11.240' E 

25 

-8 

588 

B. sexdentati (2) 

» » 

Ips sexdentatus, Tomicus 
piniperda 

TepMaHna 

26 

5 

680 

B. sexdentat i( 3) 

Pinus pinaster, P. pinea, 

P. sylvestris, Abies alba 

? 

HcnaHna 

26 

8 

626 

B. sexdentati (4) 

Pinus brutia, P. nigra, 

P. pinaster, P. halepensis, 
P. radiata 

? 

rpeqna 

30 

9 

oc 

oo 

in 
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B. incurvus Ruhm, 1956 

Pinus sylvestris 

Dendroctonus micans 

57°09.395' N, 
45°16.614' E 

25 

-8 

616 

B. incurvus (5) 

Pinus pungens, Abies alba, 
Picea excelsa , P. sitchen- 
sis , P. breweriana 

» » 

TepMaHHii 

26 

5 

680 

B. incurvus (6) 

Pinus sylvestris , Abies sp., 
Picea orientalis 

» » 

Tpy3HJi 

26 

3 

768 

B. eremus Riihm, 1956 

Ouercus robur 

Sco lytus in trica tus 

56°11.902' N, 
43°45.737' E 

25 

-8 

566 

B. eremus (7) 

? 

To )Ke 

T epMaHHfl 

26 

5 

680 

B. eremus (8) 

Ouercus iberica, O. pedun- 
culata, O. sessiliflora 

» » 

Tpy3Hfl 

27 

8 

611 

B. sychnus Riihm, 1956 

Ouercus robur 

Vespa crabro? 

56°11.929' N, 
43°45.679' E 

25 

-8 

566 

B. sychnus (9) 

Ouercus pedunculata 

? 

Te pMaHHJi 

26 

5 

680 

B. fraudulentus Riihm, 

1956 

Betula pendula 

Monochamus urussovi 

55°14.254'N, 
42°34.320' E 

25 

-8 

574 

B. fraudulentus (10) 

Populus nigra, P. tremula 

Cerambyx scopolii 

TepMaHHa 

26 

5 

680 

B. fraudulentus (11) 

Betula pendula 

? 

» 

26 

5 

680 

Devibursaphelenchus tera- 
tospicularis 

Pinus sylvestris 

Tomicus piniperda 

55°19.096'N, 
42°12.739' E 

25 

-8 

574 

D. teratospicularis (12) 

Pinus nigra 

Tomicus minor 

Tpy3Hfl 

32 

8 

562 

D. teratospicularis (13) 

Pinus pinaster 

? 

riopTyranH^ 

28 

13 

567 


IIpHMeqaHHe. * — jxjisl MecT Haxo^OK b BtaceropojjcKOH o6jt. npHBe^emj nmpoTa h jjojirora, j\jiz ocrantHtix — crpaHa Haxo^KH. ABTOptimmipyeMtix nySnu- 
KauHH: 1) Ryss et al., 2005 (o630p); 2) Riihm, 1960; Braasch et al., 1999; 3) Escuer et al., 2004a, b; 4) Michalopoulos-Skarmoutsos et al., 2004; 5) Riihm, 1956; 6) Ky- 
paniBHJiH nap., 1980; 7) Riihm, 1956; 8) KypainBHJiH H^p., 1980; 9) Riihm, 1956; 10) Riihm, 1956; 11) Braasch et al., 1995; 12) KaicyjiHji, fleB^apHaHH, 1965; 13) Penas 
et al., 2002, 2004. 








AeHbi Ha3BaHHJi xo3aeB (ApeBecHbix pacTeHnn), KyKOB-nepeHOCHHKOB n MecTa 
HaxoAOK. J\jix MecT HaxoAOK npHBe^eHbi cpeAHne TeMnepaTypbi HanGojiee 
Kapicoro h HanGojiee xojioahoto MeomeB (mojw h flHBapji cootbctctbchho), a 
TaioKe roAOBaa cyMMa oca^KOB. 


OBCY^HEHHE 

PaHee GbiJia npeAnpHHJiTa nonbiTKa MOAemipOBaHra yrp03bi pacnpocTpaHe- 
hha Bursaphelenchus xylophilus no 3 napaMeTpaM — HajiHHHio HenMyHHoro 
xo3HHHa, noKa3aTeji^M cpe^Hen TeMnepaTypbi hiojui n toaoboto KOJinnecTBa 
oca^KOB (Braasch, Enzian, 2004). J\ aHHaa pa6oTa noATBepAHJia BamiocTb ajia 
pacnpocTpaHeHHJi BHAa c|)HTOHeMaTOAi>i cbjhh MeKAy poaoboh npHHaAJieKHO- 
CTbK) HaceKOMoro-nepeHOCHHKa n pacTeHHJi-xo3flHHa. Eojibiuoe 3HaneHHe am 
pacnpocTpaHemm BHAa (JwTOHeMaTOABi HMeiOT Taioice noKa3aTejin TeMnepaTy¬ 
pbi n BJia^cHOCTn. YneT othx (|)aKTOpOB b cosoKynHOCTH oGycjiOBJinBaeT Heo6- 
xoAHMOCTb nocTpoeHHH MHoroMepHon MOA^Jin pncKOB 3apa^ceHra pacTeHHa- 
X03HHHa KOHKpeTHbIM BHAOM HeMaTOA- HanA^HHblX HaMH BHAOB HeMaTOA 

OHeBHAHa Gojibmaa npnypOHeHHOCTb k pOAy hjih BHAy nepeHOCHHKa, neM k 
BHAy pacTeHH>i-xo3flHHa. no OTHomeHHio k pacTeHHio-xo3flHHy npnyponeH- 
HOCTb rnnpe — ot pOAa ao ceMencTBa. HanGonee mnpOKyio cneun^nnHOCTb 
AOMOHCTpnpyeT B. fraudulentus Ruhm, 1956: cneujnJmHHOCTb k nepeHOCHHKy 
ocTaeTC^ Ha ypOBHe ceMencTBa ycanen b uenoM, a Kpyr BHAOB-xo3aeB orpaHH- 
neH jincTBeHHbiMH ac peBbHMn oahoh 3KOJiornHecKon rpynnbi. Bee oGHapy- 
^ceHHbie bhabi pOAa Bursaphelenchus pacnpocTpaHeHbi tojibko b HeapHAHbix 
paiiOHax c yMepeHHbiM yBJiaKHeHneM, o neM mokho cyAHTb no pe3yjibTaTaM 
aHajin3a toaoboh cyMMbi ocaAKOB. 

PaHee rjik KapaHTHHHoro BHAa B. xylophilus b EBpone 6biji CAejiaH bmboa o 
KpHTHnecKOM coneTaHHH BJia^cHOCTn (MeHee 600 mm /r.) h cpeAHeft TeMnepa¬ 
Typbi HanGonee KapKoro Mecaua (25 °C n Gojiee). Kaic bhaho H3 Hainen Ta6jiH- 
u,bi, 3to KpHTHnecKoe coneTaHne Ba^cHO a™ Bcex bhaob HeMaTOA, o6Hapy>KeH- 
hhx b Hn^ceropOACKOH o6ji. 3to oGycnoBJinBaeT HeoGxoAHMOCTb AajibHeniiiHx 
TmaTejibHbix 3KcnepHMeHTajibHbix TecTOB Ha naToreHHOCTb MecTHbix bhaob 
6ypca(J)ejieHX0B, KOTOpbie cneAyeT ocymecTBHTb b 3aKpbiTbix Tenunuax npn 
yKa3aHHOM coneTaHHH noKa3aTejien TeMnepaTypbi h BJiaKHOCTH. 

H 3 Han6oJiee TerniojnoGnBbix bhaob HeMaTOA b Hn^ceropOACKOH o6ji. o6Ha- 
py^ceHbi B. sexdentati Ruhm, 1960 n Devibursaphelenchus teratospicularis. 
Mokho npeAnojiOKHTb, hto nx HeAasHee npoHHKHOBeHne BMecTe c KyicaMH- 
nepeHocHHKaMH H3 Gojiee iokhbix pernoHOB b HHKeropOACKyio o6ji. oGy- 
cnoBJieHO aHOMajibHbiM noBbimeHneM neTHnx TeMnepaTyp Ha 7 °C. YKa3aHHbie 
6 napaMeTpOB a^iot bo3mokhoctb nocTponTb MHoroMepHyio MOA^Jib Anna- 
MHKH paCnpOCTpaHeHM BHAOB n npeACKa3aTb B03MOKHOCTb B03HHKHOBeHHfl 
hobhx onaroB bhjitb ApeBecHbix pacTeHnn b Jiecax h napKax Ha TeppHTOpnn 
PoCCHH. 


EJlArO^APHOCTH 

HccjieAOBaHne BbinojiHeHO 3a cneT rparna Pocchhckoto HaynHoro (J)OHAa 
(npoeKT Mb 14-14-00621). 
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AuTopbi cep^enHO Gjiaro^ap^T h. o. flHpeKTopa OrEY HH^ceropo^cKHH pe- 
(|)epeHTHbiH ueHTp Poccejibxo3Ha^3opa AHflpea JleoHM^OBHHa Hoeoca^oBa h 
A pyrwx coTpy^HHKOB ueHTpa 3a BcecTopoHHioK) noMomb b c6ope MaTepwajioB 
b onarax Bbina^eHHM Jieca. 
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SUMMARY 

Based on the forest woody species wilt areassurvey in Nizhniy Novgorod region in 
August 2014, the possible factors of the pest spread risk modelling were analysed on six 
species of the genus B\ rsaphelenchus and Devibursaphelenchus teratospicularis using 
six parameters: plant host species, beetle vector species, average temperatures in July and 
January, annual precipitation. It was concluded that these parameters in the evaluated wilt 
spots correspond to climatic and biological data of the already published woody plants wilt 
records in Europe and Asia caused by the same nematode pest species. It was speculated 
that the annual precipitation of 600 mm and average July temperature of 25 °C or higher, 
are the critical combination that may be used to develop the predicative risk modelling in 
the forests’ and parks’ wilt monitoring. 
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